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^ Modtagct 

A MBH^OD AND AN APPARATUS FOR PACKING ARTICLES HAVING NON-UNIFORM 

WEIGHT 



The present invention relates to a method and an apparatus for packing articles 
S Ifflvingnon-nnifomLwei^t 

Orader type weighing machines aie building up a number of packages - at a 
coxresponding number of positions - In parallel. Tb» articles are weighed one by one 
(each article may consist of one item or a small groups of items) and after each 
10 weighing it is decided to which position every single article is to be guided. The 
decision is based on historical data from previously weighed articles and statistical 
rul». When articles belonging to one package are assembled at the position fhey are 
removed ftom there and the machme wiU begin the build-up of a new padcage at that 
positicm. The positions will lEUiish packages at a random pattern. 

15 

The selection of articles fcr pado^es is often referred to as batching. An apparatus 
and a method for sudi are known from WO 96/08322 and GB- A- 2116 732. 

According to this method in most cases, the process of selecting the articles (single 
20 items or small groups of items) to the package are, as mentioned, based on historical 
data from previously weighed ardcles and statistical rules. 

The padcages will have to meet certain paiameters. sueh as 
a. target package weight (nominal package wei^) 
25 b. acceptable package oveiwei^t 

c. accQ)table package underwei^t (this may often be zero) 

d. maximum item weight (optional) 

e. minimum item weight (optional) 

f. maximum number of items in the package (optional) 
30 g. minimum number ofitems in the package (optional) 
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These parameters are defined prior to begiimisg tbe packaging process. Such a set of 
parameters can be refeired to as a job. A grader can optionally run several jobs in 
parallel at the same time* 

5 OB-A*2 116 732 discloses vdiat is commonly known as tiie ''ftmnel method'' of 
batching and operates on the basis of an assumption fhat die articles which are to be 
packed have a normal (Gaussian) weig^xt distribution. The weight distribution pattern 
for a normal Qaussian distribution, diat is to say a graph showing the numbere of 
articles of different weights, is a bell-shapcd curve having relatively few low and 

10 high weight articles and having the majority of articles in a median region* Batching 
of articles by the funnel mefliod is by placing low wcigjit and high wdght articles 
first into the batches, and then complete ihe batching by selection of articles whose 
weights progressively approach die median value of the Gaussian weight distribution 
curve. 

15 

In the practice of the funnel mettiod of OB-A-2 116 732, incoming artfcles to be 
batched may be sampled In order to defuie the parameters of the Gaussian weig|ht 
distribution pattern lhat is utilized by the computer, and no odier preliminary 
measurements or computations are made. The con^uter coitfrols the batching 

20 operation in dependence upon the Gaussian weight distribution curve and the basic 
assumption is made that articles of each and every weight value in the Gaussian 
weight distribution curve are available to be batched. This basic assumption leads to 
the problrai that if a particular article wei^ or range of artlole weights is in &ct not 
avaflsA>Ie, fbr example because articles of that weight or weight range have 

25 previously been picked out to be sold separately at a premium price, Hb^ the 
batdbdaig process may stall because of die unavailability of suitable articles. 

WO 96/08322 discloses a batching method and system which has been referred to as 
a "Camel Back" method on account of its abili^ to batch successfully a range of 
30 articles having a weight distribution which is distmcUy non-Gaussian on account of 
having two maxima or humps, like a camel. 
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bi accoidance with tbe method of WO 96/0S322 the process of selecting the articles 
(single items or small groups of items) to the package are bsised on historical data 
from previously weighed articles and statistical rules, The historical data can be 
5 based on a simple first-in-first-out memory holding some of tbe previous wete^ed 
articles processed in a useful way to produce the decision background for selectiAg 
the position for the item in question. 

Initially there are no historical data for a job, and a special software routine is needed 
10 to begin packing such a new job (explained in the following paragraph), but 
afterwards the historical data from last time tbe j6b was running can be kept in a 
memoiy to be called when the job is restarted. 

A brand new job with no historical data in the mffliory can be initiated by guiding 
13 one article to each position allocated to that job. Normally this will produce 
su£ficient '^historical data"* to nm the job in an acceptable wi^ until more data are 
produced. 

The historical data are updated on a regular basis when the job is running. 

20 

In general terms, whKi an article has to be allocated into a position, it is simulated 
what happrais if it is allocated to position I, if it is allocated to position 2, eto. until 
all positions are simulated. Then the actual allocation is ehosea as the best one of the 
simulation, hi accordance with the method of WO 96/0S322: 
25 • The historical data is ananged as a histogram (by a background task for the 
controller). 

• These histogram data are convohited into other histogirams showing combinations 

of 2 articles, 3 articles etc (also by abackground task). 
9 The quantity missing in each position to meet tiie target parameters is calculated 
30 (each time an article is allocated). 
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The new weighed article (the one to be BHocated) is siinulated put into each 

position and a new missing quantity is calculated for each position. 

niis missing quantity is compared to the histogram and the convoluted 

histograms to investigate how the chances are to meet die targpt parameters. This 

is done for each position and a score is calculated - hi^ score for good chances 

to meet the target parameters and low score for bad chances to meet die target 

parameters. 

When an scores are calculated flie aflocation is determined as the position wid» 
the hig^t score. 



10 



As explained, when a job is running, the machine decides fcr each weighed article 
(single item or small group of items) where to put it. It happens that die machine 
decides that an Mticte docs not fit into any of die positions, if fiir instance die 

machine foresees tiiat it wUl not be poasibla to finalise axv of flw packages at die 
15 positionswifliindiepaBmietmiftheparticulatarticleisguidedintoaii^^ 

Such articles are genemlly K»^irc«lated back to die input to give duan a •'second- 
chance. In general, re-circulatlon should be kept to a minimum because rt is 
compticated. it reduces the capaci^ of die machine and the handling of die articles 

should be l«!Pt to a minimum due to any possible damages to it etc. Of obvious 
20 reasons the possibility to find a snitable position to any given article is bigger if more 
posidoos are allocated to die job in question. 

Despite die acceptable overwei^ range, die ahn is to produce packages wifiias litOe 
overweight as possible and to use as many articles as possible widiout regulation. 
25 Of obvious reason fliis gives the best economy. 

m most cases only one W> of articles (e.g. chicken wings) is packed togedier. but in 
some cases different article types are packed togedier (e.g. chicken wings, brea,^ 
flrighs and dmtnsticks) or different article types are packed indepcndcntiy on die 
30 same machine (c.g.cUcken wings in some of the positions and chidtenlH^a^ 
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some other positions, or even right side chicken winp and left side chidcen wings 
independendy). 

Same article type in dififctcnt package size is often packed in parallel. e.g. padcages 
of 500 g cliick«i "Wings are made in some of the positions Qob I) and padcages of 
2500 g chicken wings are made in some other positions dob 2) at the same time. It is 
often seen that Oris gives a better overall economy than packing the 2 jobs after each 
other. 

In some rare oases a ttun-device can be incorporated to turn some of tfae articles (e.g. 
fish) so they fit better into the packing material, or they can be led through differew 
channels fiom different positions to land in the same packagmg material in opposite 
direction (e.g. 6 fiah in one box, 3 of which with tail in liie same diieetion as the head 
of the remaining 3 ones). 



15 



The welghiftg machine is genetaUy of the automatio type and can be arranged in 
many ways, e.g. one or more hopper scale(s) or a weighing device arranged with a 
conveyor belt. When the articles arc leaving die wei^g machine they can be 
transfferred onto a conveyor belt or. m some cases it can be one belt inchidiAg 
20 weighing means. The positions can be arranged as bins alongside the conveyor belt 
and the articles are removed ftom Ibis conveyor belt by means of deflector winp or 
other mechanical devices (see a later paragraph) arranged alongside the conveyor 
b^ 



25 



30 



If fte machhie is working with reflector wings, there is normally one wing per 
position bin. hi some cases two positions are ananged in one bm outside each other. 
In that case the bin is equipped with a moveable spUt-plate. The placmg of this spUt- 
plate will determine which position an article will be transfenced ta 

The deflector wings may be arranged on the opposite side of the oomreyor as the 
position bins or *ey may be arranged on the same side as the position Wns. If the 
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deflector wings are attaagwi on the opposite side than the position bins they are 
hinged in the end closest to the feeding end of the conveyor. They are to be turned 
when an article to be moved into a position bia is passing by, b flds case flieie may 
be position bins only on one side of the conveyor. If the deflector wings are airangpd 
on the same side as the position bins fliey sre hinged In the end opposite ttie feeding 
end of the conveyor. They are to be tinned when an article to be moved into a 
position bin is passing by. In thte case there may be deflector wings on both sides of 
flie conveyor. 

As it can be mideistood, various combinations of the above mentioned configuniti^ 
can be atranged. 

At aU the above mentioned confignratioiis, it is realised that the machine sometimes 
dlocate an article into a position as the be« ehoioe and ihat it proves a IM^ 

15 Ibis was abad choice. In such cases His seen that the position in question can stay 
nmiacd (locked) for a while. This wiH mfluence flic efficiency of the machine in a 
negative way. Of conxse to avoid this flie criteria for aUocating articles to posinons 
can be changed to allow more overweight and/or more articles can be related. 
But, as already explained, overweight is mining the economy and reticulation » a 

20 criticalthing.Therefomth«eisalway5abalancetobe««»dforiiskyaUoc^^^ 

As it can be undenstood ftom the previous description there is often a thne delay 
fiom flie decision whereto to guide an article is talcen until the article in <p»estion is 
actuanytakenfromAeconveyorbdtandgaidedinlotheconectionposm^^^ 

It is an object of the invention to provide an improved method and an apparatus for 
packing articles having non-unifeim weight 

By the present invention, it is tealised fiiat the certainty of allocation can be 
improved by delaying the decision and «xpandbg the number of article* to be 
decided on fiom one atatimetoamultiple of articles at die time. 



25 



30 
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According to die invention, this object is achieved by a mBduMl for batcbing aiticlra 
having different wwghts into a pluiaKty of bateiios at a number of coDecstion 
5 positions, wtaecdn each completed batch comprises a ptaralily of aiticles and has a 
sum wdgbt within a predetamincd wei^ tango, saidmetiiod including: 

• ivoviding a s«ial flow of articles on a conveyor, 

• wdghingeadbiarticleinthe flowandrccordiogtho weights of aieaiticles; 

• convqringtiieTecorded articles to a batching section; 

10 • altocating the iwided articles to a coUection position widnn a predeteim^ 

decision time period; 

• placing an allocated article in the predetermined collection position; and 

• emptying a collection position when a»e predetermined sum weight is obtained; 

• whereby said allocation is perfbmied on tfie basis of the weigjtt of ti»e recorded 
15 articles that are not yet positioned in one of tbe collection positions, and the 

content of the predetramined collection position. 

Accordittg to the invention, all articles, i.e. a multiple of aiticles fhat are not yet 
placed in a ooUection bin arc avaflaible Cw allocation to a specific collection position 
20 bin. Utilising &e available computmg power tiiis method can improve die capacity as 
well as the quality of the buUding of packages, since several articles are available for 
allocation to a specific pacfcage, which is being built at each of the collection 
positions in the batching section. 

25 ^This is maybe best understood by an iltaiaration: Consider articles A and B on a 
"^ramiing conveyor bdt A bi^ng in fiont us fimtiier assume die positions 1. 2. 3 
and 4 alongside the conveyor 1 being the one closest to die inlet. Let us also assume 
that just Bfterihe weighhig process of article A it appeared to be the best choice to 
allocate article A into position 4, and just after the weighing process of article B it 

30 appeared to be flie best choice to allocate article B into position 2. But - if it is 
possilde to delay the decision and calculate die best choice for A and B 
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simultaneously it spears to be bettw to allocate bofti ajftiolcs A and B together into 
position 3. Hie invention is about lealising that it is possible to delay the decision. 

bi a prefened embodiment of fhe invention, tiiere is inchided ibc step of establishing 
S a historical fiequency distribution on the basis of die recordioigs of fhe articles and 
using fiiis historical fiequency di$tributi<n& in the aUocation of lecoided articles. 

In this way, the allocation is improved and therefore die giveaway is reduced, fewer 
articles are le-ciiculated and the number of locked position situations reduced. 

10 

Moreover, it is realised that the delayed decision technique improves die quality of 
the decisions also if the technique is unplemented in the known designs. For 
instance, wheie some of die articles are already removed fiom the conveyor it is still 
an advantage to re-4ecide if somediing else is better than that already planned It is 
15 advantageous diat a high numb» of articles are not placed in the collection positions. 
This means that tfxe system according to the invention takes up more space than 
normally if die improvements are utilised to the ftdl extmd. 



In the following, the invention is present by an iUustratioo: 
20 • We consider a situation where articles A* B, C, D and B arc tunning down a 
conveyor belt A being in ftont, and collection positkms I to 6 along3ide ihe 
conveyor position 1 closest to the inlet 

• Let us assume diat not used artfcles and articles for te-circuladon arc running 
over the end of the conveyor and let us call tills position 7. 

25 • l^t us further assume that article A has passed the positions I to 3 leaving 

positions 4 to 7 as possible for article A, Result 4 possibilities. 

• Similar we assume that article B has passed position 1 and 2 leaving only 
positions 3 to 7 as possible for article B. Result 5 possibilities. 

• And articles C, D and E have not passed any position leaving all positions 1 to 7 
30 as possible for article C, D andB, Result 3 articles by 7 possibilities. 

• This results in4*5*7*7*7 possibilities equal to 6860 possftilities 
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The re-dedsion can advantageously be porfenned evety time evwif ' bas 
occwred indspendcntiy of the basic design, and wlh all flxe shown configuratiiffls 
desciibed above and known fiom eteewbeie. By "an cvenlT is meant a new article 
weighed, a position empti«>. evetylhing else creaHng a new condition «Br the 
result of a re-decision. 

As an exHB advantage it has to be realised that the complete content for a package 
can be found as one of the possibilities mentioned from pure combination. The 
chance for this is higher the fewer articles needed to make the package and Ae more 
articles available for Ihe decision. Consequsntly. if the cOBveyor is long encra^ and 
holds a sufficient number of articles ftie macUne wiU collect articles for many 
packages by pure combination. It is realised that Ae giveaway by this is attractively 
low* 

Accordingty. the advantage when using the delayed decision technique is lower 
when using split-plates in the bins to make two positions in each and when using 
position bms on both sides compared to using single row position bins assuming a 
constant number of positions. 

An alternative way of utilising Ihis inventioft is to leAice the number of positions 
compared to die conventional way. This will give a comparable result but with a 
fcw« number of positions, and so save space and cosL 

25 Preferably, predetermined sets of batching parameters are defined for each batch and 
on which die allocation of articles is based, said predetermined sets of parameters 
include the following parameterst 

- batch target sum weight 

- acceptable batch overweight 

30 -ac 
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In addition, these ptedctccmined sets of parameters ferfha include some or all of the 
following parameters: 

- maximum article wcigjhit 

• minunum article weight 

- maximum number of articles 

• mmimum 

numfaBr of articles. 

By the ittveotioa it is realised that each article may consist of one or more articles, 
said articles pref^ly bong ftod articles. 
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to an embodiment of the invention, some or each of the collectioai positions ate 
provided with a bio. which preferably Is «ibdivided into two ooUeetion bins, and fliat 
an article may be directed to one of the two collection bms fai response to itae 
allocatirai of the recorded artictes. 

* ^ The articles are preferably provided hi a continuous flow through the weighing and 
the hatching section. The flow ral« maybe relatively high as the available computing 
power increases and the control system of the apparatus hereby can perform ftie 
calculations for tiie allocation relatively quickly. By the invention, it is however 

20 reahsed that an intermittciiUy flow of articles may be provided. 

According to the invention, there is also provided an apparatus ftr batching articles 
having di^t weights faio a ptamBty of batches at a «m*er of collection 

positions, wheirin each completed baldi comFises a pluraKty of artidcs and to 
25 sum weight witWnapredeienmnedweightrange; said apparatins comprising: 
• welgWng means forieoordingtije weight of the articles; 
. means for conveying articles provided ti»ereoa in series, said articles being 

eonveyedfhrougb the weighing means and into abatching section; 
. computing means for allocating the recorded articles to a collection position 
30 within a predetermined decision time period; said allocation is pertomed on ti» 
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basis of the weight of the tecoided articles that are not yet placed in one of 
collection positions, and die content of the piedetennined collection position; 

• deflection means for directing eadi of the aitides into flie predetermined 
collection position in responso to a computed allocation; and 

• means fbr en?»tying a collection position when the predctennined sum weight is 
obtained. 

Hereby, an apparatus is provided for perfbnning the method according to the 
invonion. 

In the following, the invention is dcsciflwd in mote dotafl with lefeience to dke 
accompanying drawings, in v^ch: 

Fig. 1 is a schematic top view of a batching apparattt* for batching out articles 

accoiding to a Seat embodment; 
Fig. 2 is a detailed view of a part of IbebatchiAg section of the apparatus of fig. 

1; 

Fig. 2a is a cross-sectional view of A© section A-A of fig. 2; 
figji.3.6 are partial schematic views of other embodimenis of a batching 
20 apparatus; 

Hg. 7 Shows a schematic top view of a batching apparatus utiKsing a method 

according to the inventioni ' 
Fig. 8 sbowsanodierembodimentofabatehingappBratusutiHsingthemethod; 

Figs. 9 to 13 ate flow diagrams tthisttating the data flow for the batching method 
25 according to the invention on an ^aratus as shown in fi& 7. 

Figure 1 shows a schematic view of a batching apparatus having weigjiing means 1 
and a batojhing section 2. The weighing means 1 is generally of 1i» automatio type 
and can be arranged in many ways, eg. with one or more hopper 808le(s) or a 
30 weighing device arranged with a conveyor bdt. When the articles or smaU groups of 
axtides are leaving the wdgUng means 1, they can be ttansfened onto a conveyor 
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belt 3. The arrow T in fig. 1 indicates the article transport direction. Ih some 
embodimenls. it can be one belt including weighing. A number of packing bins 4 are 
arranged alongside this conveyor 3 and flie articles aw wmoved fiom this conveyor 3 
by means of deflector wings 5 or oflier deflection means arranged alongside Ae 
5 conveyor 3. Each deflector wing 5 is arranged in association wifli a bin 4. The 
deflector wings 5 aw pWotably arranged on a binge 6. Thus, the deflector wings 5 
maybe hinged "upstream", as shown in e.g. fig. I « "downstream" hinged as shown 
in fig. 3. 

10 Of other deflection means the foUowing can be mentioned: pushers of various kinds, 
air blast, or the conveyor itself can be divided int» amunber of small conveyois each 
able to tilt either longitudinal or transveisal to remove the article (or the small of 
articles) from the main stream. It can also be a number of bins underneath each oOer 
each wiOi bottom flip plates to direct the aitickCs) ^ ^ ^■ 

15 

The apparams U prefferably provided with deflector wings 5, whew ifaew is normally 
one wing 5 per position bm 4. In some cases, two positions are arranged in one bin 
40 outside each other, as shown in fig. 2 and fig. 2a. m that case, the bin 40 is 
equipped with a moveable split-plate 41. The placing of this split-plate 41 wfll 
20 determine which position an article will be transferred to, i.e. if article is 
transferred to the first compartment 42 or ibc second coropartment 43 of the ^Ht Wn 
40 (see fig. 2a). 

In one embodiment, die deflector wings 5 may be arranged on the opposfte side of 
25 the conveyor as the position bins, as shown in fig 1 or in another embodiment they 
may be ammged on the same side as the position bins, as shown in fig. 3. 

If the deflector wings S aw arranged on the opposite side than the position bins 4. 
mey are hinged in the end closest to the feeding end of the conveyor 3 0 «- 
30 upstwam). They are to be turned when an article 10 (or a little group of articles) to be 



Rett P 03 129 mC 
Daio:3l-<XS-Z004 



31 MAR. 2004 15:08 PATEMT6RUPPEN KBH. +4533113435 



NO. 0461 P. 24 



20 

means for conveying articles provided tbcreon in series, said articles being conveyed 
through the weigWng means and into a batdiing section; 

computing means for aUocating recoided articles id a collection position widiin a 
5 piedetennined decision time period; said aflocatioii is performed on the basis of the 
wei^ of the recoided articles Aat aie not yet placed in one of the coUection 
positions, and tho content of the piedetetmined coDection position; 

deflection means for directing each of the articles into flie predetermined collectioii 
10 position in response to a computed allocation; and 

means for emptying a collectloa position When the predeteimined suin vrei^ ia 
obtained. 

15 11 An apparatus according to claim 10, wherein an initial flow section on the 
conveyor means, where no collection positions oe ammged along side the conveyor 
means. 

12. Use of an apparatus according to claim 10 or 11 for ti»e pci&ra»Dce of a method 
20 accoidingtoany oflhBclBims I to9» 
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abstract: PVS 

The toventioB concans an apparatus and a method fer packing articles having 
diffeient wdgbts into a phnality of tat^es at a munber of collection positions. 
5 wherein each completed hatch comprises a phiraKty of articles and has a sum weight 
^Ain a predetermtaed v«ight range. The method includes: ptovldmg a serial flow 
of articles on a conveyor, weighing each article in the flow and recording the weights 
of the articles; conveying the recorded articles to a batching section; allocating the 
recorded articles to a collection position withm a piedetermhwd decision tm» period; 
10 placing an allocated article in the predetemrined coUcodon position; and emptymg a 
collection position when the predet«mined snm wei^t is obtained; wherry said 
allocation is perfbnned one the basis of the weight of the reconled articles ib^ are 
not yet positioned in one of the coUcction positions, and die content of the 
predetermined collection position. By die present invention, it is realised diat the 
15 c«tai«ty of allocation can be improved by delaying the decision and «q>anding the 
number of articles to be decided on fiom one at a time to a multiple of articles at the 
time* 
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SCANVAEGT INTERNATIONAL A/S et al 



1. By means of this Fonm, which replaces any previously issued notification concerning submission or transmittal of priority' 
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority- document(s) relating to 
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters "NR", in the righl-hand column or by an 
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau 
in compliance with Rule 17.1(a) or (b). 



2. (!f applicable) The letters "NR" appearing in the right-hand column denote a priority document which, nn the rlatp nf mailing of 
♦hi«; Fnrm , had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule I7.1(aX the 
priority document must be submitted by the applicant to the receiving OtTice or the International Bureau, but the applicant fails to 
submit the priority- document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule 
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicanl an 
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



(if applicable) An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document received 
after the time limit prescribed in Rule 17.1(a) or tlie request to prepare and transmit the priority document was submitted to the 
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in 
compliance with Rule 1 7.1(3) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated 
OfTices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document. Rule 17.1(c) 
provides that no designated Office may disregard the priorit>' claim concerned before giving the applicant an opportunity, upon entry 
into the national phase, to furnish the priority document within a lime limit which is reasonable under the circumstances. 



Priority fiatf; 



31 March 2004 (31.03.2004) 



Prinrify fl pplirflttnn Nn 



PA 2004 00516 



Cotintry or rpfiinnal OfTlcifi 
nr PCT moriYing OtTicc 

DK 



pHtf? nf re^fif ipT 

r>f priority flnciimf;nt 
11 April 2005 (11.042005) 



The International Bureau of \VIPO 
34, chemin des Colombetles 
121 I Geneva 20, Switzerland 
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